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Salt restriction is important in the management of hypertension with or without diabetes. We conducted a cross-
sectional study to examine the association between dietary salt intake and dietary behavior, knowledge about
salt restriction, and social background in Japanese adult patients with type 2 diabetes (T2D) and hypertension.
We studied 200 hypertension patients with T2D (122 men and 78 women) who visited the outpatient clinic of Dia-
betes Center, Tokyo Women’s Medical University Hospital from April 2014 to March 2016. A self-administered
questionnaire on eating behaviors was distributed. Random urine samples were collected at three consecutive
visits and daily salt intake was calculated using the equation by Uechi et al. Multivariable regression analysis
showed that low salt intake was significantly associated with “dietary support other than self (i.e. family)” and
“not overeating under stress” in men and “not eating fast” in women (p-values <0.05). There was no difference in
salt intake between correct and incorrect responders to questions about salt-related knowledge. In conclusion,
knowledge about food/health related to salt intake was not associated with salt intake in patients with T2D and
hypertension. Nutritional guidance and interventions aimed at reducing salt intake are urgently needed.
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目標値を 8 g/日未満としている６）．一方，平成 29
年度の国民健康・栄養調査によると，日本人の食塩









































（質問 No. 1-3）」，「過去 3か月間の習慣的な運動（質























































1日 Na排泄量（mmol/日）= 3回の尿の平均 Na
濃度（mmol/L）/3回の尿の平均クレアチニン濃度
（mmol/L）×2.78×性別（男＝1，女＝0）＋0.139×年






















統計学的解析は R software（version 3.1.2，R Foun-














病期間 12.3年，観察開始時 HbA1c 7.2%，収縮期・拡






































Table　1　Summary of patients’ clinical characteristics, laboratory data and salt intake stratified by sex.
Overall (N=200) Women (N=78) Men (N=122) p-value between sexes
Age (years) 59.2±12.0 59.0±12.6 59.3±1.0 0.847
Duration of diabetes (years) 12.3±1.0 12.1±9.3 12.5±7.7 0.771
Body mass index (kg/m2) 26.8±6.6 27.1±8.0 26.6±5.5 0.593
Systolic blood pressure (mmHg) 133±17 134±19 132±15 0.415
Diastolic blood pressure (mmHg) 76±12 75±13 77±12 0.256
HbA1c (%) 7.2±0.9 7.3±1.0 7.1±0.9 0.278
Creatinine (mg/dL) 0.78±0.20 0.65±0.13 0.87±0.19 <0.001
eGFR (mL/min/1.73 m2) 74.2±17.7 75.5±18.1 73.3±17.4 0.405
Anti-hypertensive medications (%) 56.1 50.0 60.2 0.181
　ARB 32.0 22.0 38.7 0.054
　Calcium channel blocker 24.0 20.0 26.7 0.544
　Diuretic  7.2  4.0  9.3 0.314
Anti-diabetes medications (%) 85.2 85.5 85.0 1.000
　Biguanides 39.2 34.2 42.5 0.289
　α-glucosidase inhibitor 19.6 17.1 21.2 0.576
　DPP-4 inhibitor 47.1 34.2 55.8 0.005
　Sulphonylurea 27.7 22.4 31.3 0.189
　Glinide 12.2 17.1  8.9 0.114
　GLP-1 receptor agonist 13.8 13.2 14.2 1.000
　Thiazolidine 10.6  3.9 15.2 0.016
　Insulin 35.4 39.5 32.7 0.356
Medications for dyslipidemia (%) 61.9 63.2 61.1 0.879
Estimated salt intake (g/day) 11.1±4.9 10.4±5.1 11.5±4.6 0.179
Estimated salt intake less than 6 g/day (%) 16.6 15.2 17.5 0.833
Data are expressed as means ± standard deviations or proportions.
HbA1c, hemoglobin A1c; eGFR, estimated glomerular filtration rate; ARB, angiotensin II receptor blocker; DPP-4, dipep-
tidyl peptidase 4; GLP-1, glucagon like peptide 1.
Table　2　Social and lifestyle-related characteristics of the study subjects stratified by sex.
Women (N=78) Men (N=122) p-values
Number of people living together1) 1.1±0.8 1.2±1.2 0.796
Education, university graduates2) (%) 17.9 47.4 <0.001
Current smoker3) (%) 11.9 32.1 0.002
Nightshift worker4) (%) 13.5 15.0 1.000
Sleep length5) (hours/day) 6.0±1.2 6.3±1.0 0.081
Walking speed6) (%) 0.440
　　 Very fast  2.7  5.9
　　 Fast 28.4 23.5
　　 Normal 43.2 52.1
　　 Slow 23.0 15.1
　　 Very slow  2.7  3.4
Stage of behavior change for low salt intake7) (%) 0.838
　　 Indifference period 17.6 22.1
　　 Interest period 10.3 10.6
　　 Preparation period 13.2  9.6
　　 Execution period  5.9  8.7
　　 Maintenance period 52.9 49.0
Data are expressed as means ± standard deviations or proportions. 
1) Q-a in questionnaire, 2) Q-b in questionnaire, 3) Q-c in questionnaires, 4) Q-No. 2 in questionnaire, 
5) Q-No. 3 in questionnaire, 6) Q-No. 6 in questionnaire, 7) Q-No. 136 in questionnaire.
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Table　3　Univariable linear regression analysis for salt intake (1 g/day).
Independent variables
Women Men
Beta SE p-values Beta SE p-values
Duration of diabetes (1 year)  -0.1583 0.083 0.063 -0.017 0.083 0.843
Smoking status1)  0.110 0.831 0.895 -0.165 0.493 0.738
Education level2) -0.739 0.741 0.323 -0.199 0.418 0.636
Night shift work level3)  1.399 2.710 0.608  0.906 0.945 0.340
Sleep length (hours/day)4) -0.596 0.546 0.279  0.004 0.446 0.993
Number of people living together5)  0.146 0.891 0.870  0.349 0.363 0.338
Walking speed6)  1.642 0.716 0.025  1.197 0.527 0.025
SE, standard error.
1) Q-c, smoking status is classified as never smokers, past smokers, current smokers who smoke less than 20 cig-
arettes and current smokers who smoke more than 20 cigarettes.
2) Q-b, education level is classified as junior high school, high school, junior college, and upper university.




6) Q-No. 4, walking speed is classified as very fast, fast, normal, slow, and very slow.
Table　4　Questionnaire related to increased salt intake (1 g/day) in univariable linear regression analysis.
Independent variables Women Men
No. Questions Beta SE p-values Beta SE p-values
Dietary behavior
  6 I do grocery shopping by myself. (Never → always)  0.989 0.315 0.002
 15 I don’t know that food has a nutrition label. (versus 
knows) 
-3.236 1.441 0.027
 18 I don’t know that sodium on the nutrition label is 
salt. (versus knows) 
3.227 1.505 0.036
 28 How many times a week did you cook dinner for 
yourself and your family? (0 times → over 7 times) 
 0.858 0.341 0.014
 29 I plan what to eat for dinner at breakfast. (Never → 
always) 
 1.125 0.548 0.045
 30 I plan what to eat the next day during the day or at 
night. (Never → always) 
 1.383 0.659 0.041
 31 How often do you cook and keep what you eat for a 
day or longer? (Never → always) 
 1.353 0.663 0.046
 52 How many times per week do you eat instant dishes 
(instant ramen, instant miso soup, etc.) ? (0 times → 
over 7 times) 
 0.902 0.452 0.049
 68 I tend to eat in a hurry. (Never → always) 1.540 0.648 0.020
Way of thinking about meal
 90 I start eating when I have concerns (when I am un-
easy). (Rarely not → always) 
 1.254 0.630 0.049
 92 I tend to eat when I am nervous. (Rarely → always)  2.166 0.780 0.007
 94 I try to calm myself by eating when I am nervous. 
(Rarely → always) 
 3.113 1.427 0.032
104 Even if I am not hungry, I may eat (overeat). (Rarely 
→ always) 














Table　5　Questionnaires related to increased salt intake (1 g/day) in multivariable liner regression analysis after ad-
justed for waling speed.
Independent variables Women Men
No. Questions Beta SE p-values Beta SE p-values
Dietary behavior
 6 I do grocery shopping by myself. (Never → always)  0.985 0.304 0.002
15 I don’t know that food has a nutrition label. (versus 
knows) 
-3.159 1.404 0.027
28 How many times a week did you cook dinner for 
yourself and your family? (0 times → over 7 times) 
 0.927 0.329 0.006
29 I plan what to eat for dinner at breakfast. (Never 
→ always) 
 1.171 0.527 0.031
68 I tend to eat in a hurry. (Never → always) 1.305 0.628 0.042
Way of thinking about meal
92 I try to calm myself by eating when I am nervous. 
(Rarely not → always) 
 1.808 0.832 0.032
Table　6　Percentage of correct answers to questions related to “knowledge about salt” by sex.
No. Questions Women Men p-values*
No. 128 Salt content by food (all respondents) 19.2  8.1 0.028
No. 129 Are low-salt containing foods healthier than high-
salt containing foods?
61.5 61.0 1.000
No. 130 Foods rich in fruit and vegetables and low in salt 
will prevent high blood pressure.
78.2 76.3 0.863
No. 131 Target salt intake in Japanese. 62.2 56.6 0.544
No. 132 Achievement rate of target salt intake value in 
Japanese.
68.9 68.4 1.000
No. 135 Diseases related to high salt intake (all respon-
dents) 
 2.6  2.4 1.000
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